Orofacial pain and symptoms of temporomandibular disorders in Finnish and Thai populations by Sipila, K et al.
1 
 
Orofacial pain and symptoms of temporomandibular disorders in Finnish 
and Thai populations 
SIPILÄ KIRSI1, TOLVANEN MIMMI2,3, MITRIRATTANAKUL 
SOMSAK4, SITTHISOMWONG PANUPEN4, JÄRVELIN MARJO-
RIITTA5, TAANILA ANJA6, ANTTONEN VUOKKO7, LAHTI SATU2 
1Institute of Dentistry, University of Oulu, Oulu, Finland, and Institute of 
Dentistry, University of Eastern Finland, Kuopio, Finland, and Oral and 
Maxillofacial Department, Kuopio University Hospital, Kuopio, Finland 
2Department of Community Dentistry, Institute of Dentistry, University of 
Turku, Turku, Finland 
3Department of Psychiatry, Institute of Clinical Medicine, University of 
Turku, Turku, Finland 
4Department of Masticatory Science, Faculty of Dentistry, Mahidol 
University, Bangkok, Thailand 
5Department of Epidemiology and Public Health, Imperial College London, 
London, UK  
6Institute of Health Sciences, University of Oulu, Oulu, Finland 
7Institute of Dentistry, University of Oulu, Finland, and Department of Oral 
and Maxillofacial Surgery, Oulu University Hospital, Finland 
Short title: Orofacial pain in Finland and Thailand  
Correspondence: K Sipilä, Institute of Dentistry, University of Eastern 
Finland, Kuopio Campus, Box 1627, FIN-70211 Kuopio, Finland 
tel.+358-50-4423654, fax: +357-17-162131, e-mail: kirsi.sipila@uef.fi  
Number of tables: 1 
 
2 
 
 
ABSTRACT 
 
Objective: Cultural or ethnic factors may play an important role in 
subjects’ pain reports. The aim of the study was to compare the 
prevalence of orofacial pain symptoms between Finnish and Thai 
populations. 
Material and methods: The Finnish study population comprised the 
Northern Finland Birth Cohort 1966, of which 5,696 subjects participated 
in the present study. The Thai sample consisted of 1,501 randomly 
selected people living in 10 different districts in Bangkok. Data on 
orofacial pain was collected based on questionnaires.  
Results: After adjusting for age, gender and education, the logistic 
regression analysis showed that Thai subjects had an increased risk for 
reporting oral pain (OR 4.5, 95% CI 3.7-5.4), tooth pain (OR 2.0, 95% CI 
1.8-2.4) and pain in the face (OR 1.5, 95% CI 1.2-1.7).  
Conclusions: It can be concluded that Thai people report more orofacial 
pain symptoms than Finnish subjects. Cross-cultural factors exist in the 
background of reporting pain symptoms in the oral and facial area. 
Key words: cross-cultural comparison, orofacial pain, 
prevalence studies, temporomandibular disorders  
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INTRODUCTION 
 
Chronic orofacial pain is a prevalent problem that encompasses 
numerous disorders with diverse causes and symptoms. In dentistry, the 
most usual conditions concerned are chronic orofacial pain, 
temporomandibular disorders (TMD) and dental pain.[1] TMD consist of 
functional problems concerning the temporomandibular joints (TMJs) 
and the masticatory muscles. [2] Typical signs and symptoms include 
facial pain, clicking or crepitus of the TMJs, limited jaw opening 
capacity, and deviation in the movement patterns of the mandible. [2] 
The most common cause for pain in the oral cavity is dental caries with 
its consequences [3,4].  
     The prevalence levels of orofacial pain across countries vary from 
10% to 66%. [5-13] Compared with men, women of reproductive age 
suffer more frequently from orofacial pain as well as other chronic pain 
disorders. [12,14]  Younger subjects and those from lower socio-
economic groups are more likely to report pain. [10]    
     Besides gender and age of the individuals, their cultural or ethnic 
background may also play an important role in the reported pain. [15-16] 
The experience of pain in general has been shown to be linked with 
sociocultural factors such as ethnic background and culture-specific 
attitudes. [17]   It has also been shown that Asian subjects have a 
significantly lower sensory and pain threshold concerning self-reported 
pain than Caucasian subjects. [18-19] Besides sensory and pain 
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responses, ethnic differences also exist regarding motoric reflex 
responses in the trigeminal region. [19]   Furthermore, in a recent study 
[20], the prevalence of TMD pain was higher among Asian than 
European people.  
     Based on the previous studies, we hypothesize that the prevalence of 
self-reported orofacial pain symptoms is higher among Asian than 
European population. The aim of the study was to compare the 
prevalences of orofacial pain symptoms between Finnish and Thai 
populations.  
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MATERIAL AND METHODS 
 
Finnish study population 
 
The Finnish study population comprised the Northern Finland Birth 
Cohort 1966. The original sample was collected from a geographically 
defined area of the two northernmost provinces of Finland. It consisted of 
an unselected, general population-based birth cohort of 12,058 live births 
with expected date on delivery in 1966, representing 96.3% of all such 
births. [21]  
     In 1997, at the age of 31 years, 8,463 of those members of the cohort 
who were living in northern Finland or in the capital area were sent an 
invitation to a clinical examination. Of them, 5,696 subjects, representing 
67.3% of those who were invited to the clinical examination in the cohort 
study, participated in the present study. The subjects received a postal 
invitation to come and answer a computer-aided questionnaire where, 
among other aspects concerning health and well-being of the subjects, 
data on orofacial pain were reported. A postal questionnaire containing 
the same questions was sent to those who did not show up at the 
computer-aided questionnaire session. Questions on orofacial pain 
symptoms were asked with the following questions: 
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1)  Have you had pain or ache during the last year in the 
following regions? no/ yes (now and then/ fairly often/ often 
or continuously) –face, jaws 
2)  Have you had pain or ache in the mucosa of the mouth or the 
tongue during the last year? no/ yes (now and then/ fairly 
often/ often or continuously) 
3)  Have you had pain or ache in the teeth, during the last year? 
no/ yes (now and then/ fairly often/ often or continuously) 
Information about education level was obtained from the postal 
questionnaire. Education was divided into two classes: high school 
graduate/ no high school diploma. 
 
Thai study population 
 
A descriptive, cross-sectional survey of 1,501 randomly selected people 
living in 10 different districts in Bangkok was carried out. The 
randomization process was performed by the National Statistical Office 
of Thailand. Subjects were selected by a three-stage random sampling 
procedure as follows: 
1. Randomly selected 10 districts out of 50 districts in Bangkok. 
2. Randomly selected 5 blocks in each district. 
3. Randomly selected 30 households per block. 
Ten surveyors from the National Statistical Office were informed about 
the inclusion and exclusion criteria of subjects in this study   
Inclusion criteria: 
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1. Thai people who could read and write Thai language. 
2. Age at least 18 years old. 
3. The subject was willing to complete the questionnaire. 
The subjects were informed about the objective of the study. After 
reviewing the objectives of the study, if subjects wanted to enroll in the 
study, they were asked to sign the informed consent forms. 
Exclusion criteria: 
1. People who lived in condominiums 
2. People who lived outside Bangkok territory   
      
The questionnaire was designed to collect information on current and 
past experiences about orofacial pain in the past six months. The 
questionnaire was composed of three parts. Sociodemographic data 
including age, gender and educational level were obtained from the 
questionnaire. The alternatives for education level were “lower than 
bachelor degree” and “higher than bachelor degree”. 
Orofacial pain was inquired as follows:  
1. In the past six months, did you have an aching pain across your face or 
cheek?  
2. In the past six months, did you have painful sores or irritations around 
the lips or on the tongue, cheeks or gums?  
3. In the past six months, did you have toothache? 
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The response alternatives were “yes”, “no”, and “don’t know”. The 
education level, age and gender were obtained from the questionnaire. 
The Thai IRB number for the study is MU-DT/PY_IRB 2012/004.0202 
 
Statistical analysis 
 
Reference periods for the pain-related items were different in Finland and 
Thailand and may be a source of bias. Thus we first conducted a re-
analysis on our cross-over data originally collected to compare the 
concordance between one-versus 12-month reference period responses on 
OHIP-14. [22]   The analysis was conducted on four single-item 
questions, i.e., OHIP-pain item, facial pain, jaw pain and dental pain. The 
concordance between responses to items using one- versus 12-month 
reference period was assessed with percentage agreement and kappa 
statistics. The percentage agreements were 85, 88, 88 and 79 for OHIP-
pain item, facial pain, jaw pain and dental pain, respectively. The 
corresponding kappa-values were 0.695, 0.633, 0.747 ad 0.555, 
suggesting substantial agreement for all items expect dental pain for 
which the agreement was moderate. 
     Bivariate associations between orofacial pain symptoms and country 
of residence were evaluated using chi-square tests. Between the groups 
the difference was considered statistically significant at p levels < 0.05. 
Logistic regression analysis was used to assess the associations between 
orofacial pain symptoms and country of residence when adjusting for 
gender, age and education level. The associations were described by 
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Odds ratios (OR) and their 95% confidence intervals (CI 95%).  
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RESULTS 
 
The basic characteristics of the study population are presented in Table 1. 
Half of the Finnish and 62% of the Thai study subjects were female. 
Nearly one half of the Finnish subjects and nearly two thirds of the Thai 
subjects reported toothache (OR 2.0, 95% CI 1.7-2.3). The amount of 
self-reported oral pain was more than two-fold among Thai subjects 
compared to Finnish subjects (OR 3.8, 95% CI 3.3-4.4). Thai subjects 
reported also significantly more pain in the face as compared to Finnish 
subjects (OR 1.5, 95% CI 1.3-1.7). (Table 1)  
     Even after adjusting for age, gender and education, the logistic 
regression analysis showed that Thai subjects had an increased risk for 
reporting oral pain (OR 4.5, 95% CI 3.7-5.4), tooth pain (OR 2.0, 95% CI 
1.8-2.4) and pain in the face (OR 1.5, 95% CI 1.2-1.7).  
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DISCUSSION 
The results of the present study showed that subjects living in Thailand 
had 1.5-4.5 fold risk for reporting orofacial pain symptoms compared to 
Finnish subjects, which supports our hypothesis.  
     The present findings are supported by the previous studies that have 
found cross-cultural differences in pain reporting between Asian and 
Caucasian subjects. For example, higher consultation rates for 
musculoskeletal pain have been reported in South Asian people than in 
the UK. [23-24] Asian people have also shown to report more acute 
postoperative pain compared to black American, European or Latino 
subjects. [25]  
     It should be noted that the variables on orofacial pain are based on 
self-report, not on clinical examination. The differences in self-report of 
pain may reflect differences between actual clinical conditions 
(diagnoses) causing pain, or differences in reporting or perceiving pain. 
For example, in the diagnosis of TMD cross-cultural differences between 
Asian and European populations have been investigated. A recent study 
by Wu and Hirsch [20] assessed the prevalence of TMD according to the 
Research Diagnostic Criteria for Temporomandibular Disorders 
(RDC/TMD) in 1,058 adolescents (including 561 German and 497 
Chinese) and found obvious differences in the prevalence of TMD 
between the two different ethnic groups. The prevalence of disc 
displacements was lower in China than in Germany, whereas the 
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prevalence of RDC/TMD pain diagnoses was higher in China. These 
results correspond with the results from another study from the 
Netherlands in which TMD patients from different ethnic groups differed 
particularly with regard to pain-related impairment. [26] 
     Studies have shown that the cross-cultural differences appear 
especially in population-based studies, whereas Asian and European 
patient populations are generally more alike. [27-28] When using the 
RDC/TMD criteria, Axis I and Axis II findings from Asian TMD patients 
have been found to be generally similar to those of Swedish and 
American patients. [27] 
     There are some differences in dental health between Thai and Finnish 
populations, which may partly explain the differences in dental pain 
reports. The oral health among Finnish adults has improved between the 
early 1980s [29] and 2000s [30]. In the Health 2000 Survey it was 
reported that the mean number of remaining teeth among Finnish 
subjects was 22.9, of which 13.5 had treatment history or dental caries, 
and the mean D (number of decayed teeth) value was 0.8. Among 
Finnish adult population aged > 30 one third had dental caries lesions, 
men more often than women (39% vs. 23%) and subjects aged 30–44 less 
often than the elderly (26% vs. 39%). [31] The data from a Thai national 
survey in the age group 35-44 years indicated that 93 percent of this 
population had a history of tooth decay, tooth filling or extraction, the 
average number of affected teeth being 5.4 – 6.5 per person. [32] 
13 
 
     The cross-cultural differences may be explained by racial differences 
in pain perception. Possible explanations have been suggested to be 
especially in social learning. [25] According to experimental studies, 
ethnicity has been demonstrated to be an important variable in 
determining response to painful stimuli [18-19, 33-34], so that Asian 
people have lower pain thresholds and higher pain reporting when 
compared to Caucasians. Studies have also demonstrated that pain 
unpleasantness is sensitive to race or cultural effects. [35-36] These 
differences have been demonstrated even among babies at 2 months of 
age. [37] Ethnic differences could thus be at least partly explained by 
genetic influences. A study by Kim et al [34] has demonstrated the 
influence on experimental pain sensitivity of the TRPV1 and OPRD1 
genes, occurring through interaction with gender, ethnicity and personal 
temperament. 
     The strongest association of place of residence was found with the 
self-reported oral pain. It should be noted that the differences may partly 
be due to the differences in question formats. The Thai subjects were 
inquired about more pain areas (i.e., lips, cheek, tongue and gums) 
whereas the Finnish questionnaire comprised the oral mucosa and 
tongue. This may lead to differences in the interpretations of the 
questions. The difference in the reference periods (6 vs. 12 months) used 
in this study was not likely to cause bias as the use of a shorter reference 
period does not appear to influence responses in population surveys. [22]   
Our re-analysis of the same data on four similar single-item questions 
confirmed this suggestion, as the agreement was substantial for three 
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items. Even though the agreement for the fourth item (dental pain) was 
moderate the actual difference in this study was of such magnitude that 
the result would still be significant when taking into account possible 
bias. Additionally, our re-analysis was conducted comparing one- versus 
12- month reference periods as in this study the difference was between 6 
and 12 months, which is even less likely to cause bias, especially as the 
reference period was shorter among the Thai than the Finnish population. 
Thus, the difference might be even greater if the reference periods had 
been similar. 
     It has been suggested that the greater the level of acculturation, the 
less likely it is that cultural and ethnic factors explain differences 
between immigrants and individuals born in the host country. [38] The 
inclusion criteria of the Finnish cohort ensured that the Finnish 
participants were culturally representative; all were born in the country of 
origin. However, our definition of ethnicity was broad with respect to the 
South Asians who had a greater variety than their Finnish counterparts 
regarding the place of birth, first language and religion; yet this was not 
asked. The population of Bangkok is composed of people with origins 
from each region of Thailand. Although the majority of Bangkokians are 
of Thai ethnic background, centuries of migration and invasion have 
resulted in mixing of many other ethnicities, as has subsequent 
integration of immigrants from South and Southeast Asia as well as 
Europe. More recently, intermarriages of Thais with Caucasian, 
Japanese, Chinese, and Middle East people have become more common. 
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As a result, the ethnic background of Bangkokians is continually 
evolving. [39] 
     Based on this population-based study, it can be concluded that Thai 
people report more orofacial pain symptoms than Finnish subjects. 
Cross-cultural factors exist in the background of reporting pain 
symptoms in the oral and facial area.        
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Table 1. Mean ages and percentual distributions of sociodemographic 
factors and orofacial pain symptoms in 5,073 Finnish subjects included in 
the Northern Finland Birth Cohort and 824 randomly selected subjects 
living in 10 different districts in Bangkok.   
 
 Finnish Thai p   
Age/yrs      
mean (SD) 31.2 
(0.4) 
40.7 
(13.9) 
<0.001   
      
Gender 
(females) 
50.7 61.9 <0.001   
Education 
(<bachelor)  
89.0 88.5 0.662   
Toothache 47.7 64.7 <0.001   
Oral pain 22.0 51.3 <0.001   
Pain in 
face*  
23.1 31.0 <0.001   
p-values for chi-square tests 
 
*pain in face or jaw 
